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simplified, 

power consumption is reduced, thereby highly reliable compact flat- 
type 

coreless motor, is obtained. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional view of 
coreless 

motor. (Drawing includes non-English language text) . 
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(54) ROTOR STRUCTURE AND FLAT CORELESS MOTOR INTEGRATED WITH THE ROTOR 
STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flat coreless motor which 
has a high output and high reliability though it has small current 
consumption and further is optimum for thinning, by giving an axial 
magnetic pre-load to a rotor. 

SOLUTION: A flat air-core coil 2 molded of resin 1 and a commutator 
3 are press-fitted to a shaft 4 so as to form a rotor. Moreover, the 
magnetic connection between the coil 2 and the commutator 3 is 
performed via a printed board 5 provided between the coil 2 and the 
commutator 3. The printed board 5 has conductor patterns on both its 
sides and has magnetic properties. On the other hand, a bearing 7a is 
fixed to the center inside the plane of a cup- shaped flat case 6, and 
also a disklike bracket 8 is engaged with its opening. A ring-shaped 
flat magnet 9 is fixed in the marginal direction of the bracket 8, and a 
bearing 7b and a patch 10 are fixed to the center, and further a brush 
base 12 retaining a brush 1 1 is fixed to almost its center so as to form a stator. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



L<^iainns;j . 

[Claim 1] Rota structure of the flat mold coreless motor characterized by giving the magnetic means which carries ou 
shaft-orientations energization to the location of the printed circuit board corresponding to the magnet which counter 
said coil and is arranged in the Rota structure of the flat mold coreless motor which connected electrically the coil 
arranged in both sides of a printed circuit board, respectively, and the commutator. 

[Claim 2] Said magnetic means is the Rota structure of a flat mold coreless motor according to claim 1 where the 
magnetic coating is applied to said printed circuit board. 

[Claim 3] A magnetic coating according to claim 2 is the Rota structure of the flat mold coreless motor which forme 
said coil of said printed circuit board, or the conductor pattern of the clamp face of said commutator by silk print 
processes after etching processing. . 
[Claim 4] Said magnetic means is the Rota structure of a flat mold coreless motor according to claim 1 where magne 
metal plating is carried out to the conductor pattern of said printed circuit board. 

[Claim 5] Magnetic metal plating according to claim 4 is the Rota structure of the flat mold coreless motor formed b 
magnetic metal plating after etching the conductor pattern or the other conductor pattern of an electrical circuit of sai 
coil of said printed circuit board, or said commutator. [ of the clamp face ] 

[Claim 6] The flat mold coreless motor characterized by consisting of a brush which supplies power to this Rota in 
slide contact with the magnet which equipped any 1 term of claim 1 thru/or claim 5 with Rota of a publication, and w 
made to counter this Rota through an opening, housing supported for said Rota, enabling a free revolution, and the 
commutator arranged as said a part of Rota. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a flat coreless motor, especially relates to the optimal flat coreless 

motor for thin-shape-izing. 

[0002] 

[Description of the Prior Art] In recent years, it is small and thin shape-ization is progressing so that it may be easy t 
carry a portable record regenerative apparatus or portable portable telephones, such as a compact disk and a mini dis 
etc. Moreover, the motor used for these equipments is cheap, and it is small, and is thin-shape-ized, and the thing of 
small energy-saving structure of the consumed electric current is demanded so that long duration carrying may be 
carried out further and it can be used. In addition, the small and flat coreless motor with a brush has been used by 
filling this demand in recent years. 

[0003] The printed circuit board was fixed at the shaft and Rota which constitutes such a coreless motor was formed 
while connecting electrically the coil arranged in the ends of a printed circuit board, respectively, and the commutato 
of a cartridge. In addition, the thing using the commutator of a common form formed the commutator section of a 
common form in the arrangement location of the commutator of said cartridge of said printed circuit board as some 
conductor patterns, and was using it as a commutator. 

[0004] On the other hand, housing of this coreless motor fixes bearing in the center of the inside of the flat-surface 
section of a flat cup-like case, fits a disc-like bracket into that opening, fixes bearing and a back plate in ring-like a fl 
magnet and a center in the direction of a periphery of this bracket, and has further some which fixed that brush base 
that held the brush in the center, and were formed mostly. 

[0005] The shaft of Rota formed as mentioned above is supported by the bearing and the back plate of a stator, and t 
coil stands face to face against the magnet of a stator in a narrow opening, and that commutator ****s to the brush 
formed in the stator, and the terminal of this brush is soldered to the lead wire of the exterior which supplies the 
slectrical and electric equipment, and constitutes the flat mold coreless motor. 

[0006] Thus, since the constituted coreless motor does not have an iron core core in Rota, as for Rota, longitudinal 
oscillation with intense shaft orientations tends to break out during a revolution. If this longitudinal oscillation break 
out, since the slide contact location of a commutator and a brush is not fixed during a revolution, fluctuation is cause 
to the revolution property of the motor itself. What is necessary is to apply precompression to the force beyond the 
force of causing that longitudinal oscillation, i.e., a shaft, and just to always control longitudinal oscillation to the sha 
Drientations of Rota, in order to prevent this longitudinal oscillation. 

[0007] As this approach, the attraction plate of the shape of a flat washer which consists of a magnetic metal plate 
surrounded the shaft to the end face by the side of the case of a coil, and was stuck on it, magnetic attraction was 
carried out with the magnet prepared in the stator side, and there were some which apply the precompression of shaf 
Drientations to a shaft. 
[0008] 

[Problem(s) to be Solved by the Invention] However, if an attraction plate is attached, the tooth space of an attraction 
plate is needed for the shaft orientations within a motor case, and a motor becomes impossible thinly. Moreover, sine 
in attraction plate is pasted up on the field of a coil with a double-sided tape or adhesives, adhesion is needed, and th 
ead-wire coat of a coil is damaged in the weld flash of the edge of an attraction plate, and it also becomes the cause 
which causes the defect of a REYA short circuit of a coil. 

X)009] Then, this invention solves the aforementioned fault, gives the magnetic precompression of shaft orientations 
rlota, and though the consumed electric current is small, it dffers the rotor style of the flat mold coreless motor which 
3tted thin shape-ization further which has high power and high-reliability. 

;ooio] 



[Means for Solving the Problem] In order to solve the above technical problem, in the Rota structure of the flat mold 
coreless motor which connected electrically the coil arranged in both sides of a printed circuit board, respectively, an 
the commutator like invention according to claim 1, the magnetic means which carries out shaft-orientations 
energization is given to the location of the printed circuit board corresponding to the magnet which counters said coi 
and is arranged, and it can attain because the precompression of shaft orientations always gives said Rota. 
[001 1] Said magnetic means is acquired by applying a magnetic coating to said printed circuit board like invention 
according to claim 2. Moreover, like invention according to claim 3, spreading of this magnetic coating can be attain 
by silk print processes, after etching said coil of said printed circuit board, or the conductor pattern of the electrical 
circuit of the clamp face of said commutator. 

[0012] Or said magnetic means is acquired like invention according to claim 4 by carrying out magnetic metal platin 
to the conductor pattern of said printed circuit board. Moreover, like invention according to claim 5, after etching the 
conductor pattern or the other conductor pattern of an electrical circuit of said coil of said printed circuit board, or sa 
commutator, magnetic metal plating can attain this magnetic metal plating. [ of the clamp face ] 
[0013] Moreover, the magnet which equipped any 1 term of claim 1 thru/or claim 5 with Rota of a publication, and w 
made to counter this Rota through an opening like invention according to claim 6, The flat coreless motor which 
consists of a brush which supplies power to this Rota in slide contact with housing supported for said Rota, enabling 
free revolution and the commutator arranged as said a part of Rota, then the flat mold coreless motor which solved th 
above-mentioned technical problem can be offered. [0014] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained according to a drawing. 
Drawing 1 is the important section sectional view showing the structure of the coreless motor equipped with the roto 
style of the gestalt of operation of the 1st of this invention. In drawing 1 , the coil 2 of the flat air core by which the 
mould was carried out to resin 1 , and a commutator 3 are pressed fit in a shaft 4, and form Rota. Moreover, electrical 
installation of this coil 2 and a commutator 3 is performed through the printed circuit board 5 prepared between the c 
2 and the commutator 3. This printed circuit board 5 has the magnetism concerning a conductor pattern and this 
invention to both sides. In addition, magnetic grant of this printed circuit board 5 applies a magnetic coating to the 
location corresponding to the below-mentioned magnet 9. 

[0015] On the other hand, bearing 7a has fixed in the center of the inside of the flat-surface section of the flat cup-lik 
case 6, and fitting of the disc-like bracket 8 is carried out to the opening, and housing is formed. Bearing 7b and a ba 
plate 10 fix in ring-like the flat magnet 9 and a center in the direction of a periphery of this bracket 8, further, mostly 
that brush base 12 that held the brush 1 1 in the center fixes, and the stator is formed. 

[0016] The shaft 4 of Rota formed as mentioned above is supported by Bearing 7a and 7b and the back plate 10 of a 
stator, that coil 2 stands face to face against the magnet 9 of a stator in a narrow opening, and that commutator 3 *** 
to the brush 1 1 formed in the brush base 12, and the terminal of this brush 1 1 is soldered to the lead wire 13 of the 
exterior which supplies the electrical and electric equipment with solder, and constitutes the flat mold coreless motor 
[0017] Thus, in the constituted flat mold coreless motor, since the printed circuit board 5 has the magnetism concern 
this invention, it is always attracted by the magnet 9, and the force (precompression) in which a shaft 4 goes in the b 
plate 10 direction is applied. 

[001 8] Drawing 2 is a top view explaining the structure of the printed circuit board 5 of drawing 1 . In addition, 
drawing 2 is seen from a coil 2 wearing-side. In drawing 2 , conductor pattern 5b which connects a coil 2 is formed i 
wearing side 5a of the coil of a printed circuit board 5. Moreover, the location corresponding to the after-mentioned 
equipped with spreading section 5 c of two or more magnetic coatings attracted by the magnet 9 of a stator between 
conductor pattern 5b. 

[0019] This magnetic coating mixes the powder of magnetic material, such as iron, ferrous oxide, nickel, and NEOJI 
with the coating which uses resin, such as an epoxy resin, polyester resin, and acrylic resin, as a principal componen 
Spreading section 5c of this magnetic coating is applied to the location which does not lap with conductor pattern 5b 
outside the field A which contributes to generating of the running torque as a motor of a coil 2 (a broken line shows) 
X)020] In addition, in the coreless motor of a field opposed type, the magnetic pole is magnetized by turns by the fiel 
Df the magnet of a stator. On the other hand, the coil of Rota consists of the coil section of the direction of a path, an 
he coil section of a hoop direction to the magnet which is wound around copper wire and meets an ellipse form mos 
generating running torque with the left-hand rule of Fleming, when this coil energizes and it is located on the magne 
Dole of a stator — the conductor of the direction of a path — it is the section. That is, they are the both R sections of th 
iirection of a major axis of the coil 2 of the ellipse form shown in the field A which contributes to generating of the 
mining torque of drawing 2 . 

0021] In addition, two or more conductor patterns (not especially shown) were formed also in the wearing side side 
i commutator 3, and the conductor pattern has flowed by a part of conductor pattern 5b of wearing side 5a of a coil 2 
ind SURUHORU 5d. moreover — a printed circuit board 5 — positioning at the time of wearing of a coil 2 — tooling 



holes 5e of business is prepared. 

[0022] Drawing 3 is the explanatory view showing the manufacture approach of the printed circuit board of drawing 
First," the negative of the printed circuit board 5 which stuck copper foil to both sides by pressure is cut in the size 
which is easy to work, and the substrate raw material B is prepared. In addition, the criteria hole C of the processing 
alignment in processing of the printed circuit board 2 after this (hole of a guide) has opened in the substrate raw 
material B. ( Drawing 3 (a)) 

Next, the resist for sensitization of a conductor pattern is applied to the copper foil section of both sides of the substr 
raw material B, it can be burned on it, development and etching are performed, and conductor pattern 5b is formed. 
( Drawing 3 (b)) 

[0023] Next, the hole for SURUHORU 5d and coil stowed position arrangement hole 5e which make it flow through 
conductor pattern 5b of both sides of the substrate raw material B are opened, and metal plating processing of 
SURUHORU 5d is performed after that. ( Drawing 3 (c)) 

Next, spreading section 5c of the magnetic coating concerning this invention is printed by silk print processes etc., an 
it dries by the ability being burned. Thin and even spreading can be performed by printing spreading section 5c of a 
magnetic coating. In addition, when printing [ resistance / printing ] at this time etc., it can carry out at this process 
similarly. ( Drawing 3 (d)) 

Next, solder resist D is performed to conductor pattern 5b other than the part used for soldering of wearing 
components, and spreading section 5c of a magnetic coating. ( Drawing 3 (e)) 

[0024] Finally, punching of the central hole E, punching of Appearance F, or half blanking is performed, and a printe 
circuit board 5 is completed. In addition, half blanking is the processing method pressed so that it may not fail to 
extract the appearance section from the substrate raw material B, and this is performed in order to do the component- 
mounting activity of a printed circuit board efficiently collectively, where dozens of printed circuit boards 5 are 
connected with die substrate raw material B from several sheets, it equips a printed circuit board 5 with a coil etc., an 
it removes a printed circuit board 5 separately from the substrate raw material B after soldering. ( Drawing 3 (f)) 
[0025] In addition, the above-mentioned process may explain an example and may substitute exchange and oilier 
approaches of each process for it. Moreover, although formation of the conductor pattern of a printed circuit board 2 
was stated by the etching method, also when processing it with vacuum deposition etc., it can form paint section 5c o 
magnetic coating as mentioned above. Moreover, as mentioned above, since spreading of a magnetic coating can be 
performed by being consistent by the production process of a printed circuit board 5, it excels in working efficiency. 
[0026] Drawing 4 , drawing 5 , and drawing 6 are the decomposition perspective views explaining the assembly 
procedure of Rota of drawing 1 . In drawing 4 , the drawer section of a coil 2 is first soldered to conductor pattern 5b 
by the side of wearing side 5a of the coil of a printed circuit board 5. In addition, wearing of a coil 2 is performed to 
fixture tooling-holes 5e by attaching a fixture. Moreover, it is good to use a double-sided tape and adhesives for a 
clamp face so that the attached coil 2 may not move. 

[0027] Next, as shown in drawing 5 , the printed circuit board 5 equipped with a coil 2 is inserted in the cavity G of t 
resin shaping metal mold set to the resin briquetting machine. Next, edge 4b by the side of baffle crevice 4a of a shaf 
is inserted in the hole H in which it was prepared in the center of the cavity of resin shaping metal mold. Then, Cavit 
G and the core of molding metal mold of metal mold are fastened, and the mould of the perimeter of a coil 2 is carrie 
out by resin. 

[0028] furthermore, edge 4b of the shaft 4 which has projected from the coil 2 by which the mould was carried out b 
resin 1 as shown in drawing 6 — the central hole of a commutator 3 — pressing fit — the conductor by the side of the 
wearing side of the commutator 3 of a printed circuit board 5 - this terminal area 3a is soldered to a putter (not show 
especially here). In addition, the mould of resin can be abolished, if the approach of carrying out the mould of the 
above-mentioned coil by resin reinforces maintenance of a coil and holdout is in the printed circuit board itself. 
[0029] Thus, since constituted Rota is always attracted by the magnet 9 as above-mentioned, the precompression of 
shaft orientations will always be added and it is made not to always be separated from a back plate 10 by edge 4b of 
side inserted in bearing 7b of a shaft 4. Therefore, since the slide contact location of a brush 1 1 and a commutator 3 c 
always be kept constant, fluctuation of the engine performance as motors, such as torque and a rotational frequency, 
zan be suppressed. 

[0030] In addition, although it has the power same electric conventionally as elegance since the mounting tooth spac 
Df the conventional attraction plate can be abolished even if it is the coil of the conventionally same coil specification 
as elegance, a coreless motor still thinner conventionally in size than elegance can be obtained. Moreover, as shown 
lie top view of drawing 7 , spreading 15c may be made 15f of clamp faces of the commutator 3 of a printed circuit 
Doard 15 by the above-mentioned print processes for the above-mentioned magnetic coating. Furthermore, this 
nagnetic coating may use what was applied to both sides of a printed circuit board 15. 

1)031] Moreover, at the time of the motor specification which sets and equips a printed circuit board with electronic 



parts, such as a coil, a capacitor, and resistance, as shown in the top view of drawing 8 , although a complicated and 
large area will be occupied like conductor pattern 25b, according to the configuration of that tooth space, spreading 
section 25c of a magnetic coating should just be applied to the tooth space which does not lap with conductor pattern 
25b out of the above-mentioned field A which contributes to generating of running torque at this time. 
[0032] Drawing 9 is the top view of a printed circuit board showing the printed circuit board concerning the gestalt o 
operation of the 2nd of this invention. In drawing 9 , magnetic plating is carried out to conductor pattern 35b of the 
electrical circuit of wearing side 35a of the coil 2 of a printed circuit board 35, and 35g of conductor patterns of anot 
system. 35g of conductor patterns of this another system is connected with 35h of polar zone, and they perform 
magnetic metal plating for 35h of electrodes to 35g of conductor patterns of another system as a plating electrode aft 
processing conductor patterns 35b and 35g. Since it will have the magnetism which a printed circuit board 35 require 
for this invention like the gestalt of the 1st operation since magnetic metal plating has the property by which magnet 
attraction is carried out to the magnet 9 in drawing 1 by iron plating etc., as above-mentioned, it is always drawn in b 
the magnet 9 and the force (precompression) in which a shaft 4 goes in the direction of a back plate 10 is applied. 
[0033] In addition, as shown in the top view of drawing 10 , 45g of two or more conductor patterns of conductor 
pattern 45b which forms an electrical circuit in 45f of clamp faces of the commutator 3 of a printed circuit board 45, 
and another system may be prepared, and magnetic metal plating may be carried out to 45g of conductor patterns of 
this another system as above-mentioned. In addition, although 45g of conductor patterns of another system is on a 
substrate raw material, they have the connection sections 45i and 45j outside the outer-diameter section of a printed 
circuit board 45, the connection sections 45i and 45j are connected with 45h of electrodes of plating, and magnetic 
metal plating is performed as above-mentioned. Moreover, this magnetic plating may use for both sides of a printed 
circuit board 45 what was plated with the above-mentioned approach as mentioned above. 

[0034] Although the above explanation explains the structure which forms Rota using the commutator of a cartridge 
may form Rota using a common form commutator depending on a flat mold coreless motor with an output small in 
comparison. This forms the commutator section of a common form in the arrangement location of the commutator of 
the cartridge of the printed circuit board concerning this invention mentioned above as some conductor patterns, and 
uses it as a commutator of Rota. In addition, the commutator section of this common type has the advantage which is 
the production process of the same printed circuit board since it is some conductor patterns of a printed circuit board 
and can be formed with a precision good [ effectiveness ] and sufficient. 

[0035] Moreover, although the structure of housing mentioned above is the thing of the structure which fixes bearing 
a case and a bracket, respectively and supports the shaft of Rota, the thing of the structure which fixes a shaft to the 
case, the bracket, or either which constitutes housing, and supports said Rota with this shaft is sufficient as it. The 
operation and effectiveness concerning this invention in this structure are completely the same as the above-mention 
thing. 
[0036] 

[Effect of the Invention] In the Rota structure of the flat mold coreless motor which connected electrically the coil 
arranged in both sides of a printed circuit board, respectively, and the commutator according to invention indicated t 
claim 1 as explained above Since the precompression of shaft orientations will be given to said Rota whenever it giv 
the magnetic means which carries out shaft-orientations energization to the location of the printed circuit board 
corresponding to the magnet which counters said coil and is arranged, the Rota structure of the coreless motor whose 
property was stable and which fitted thin shape-ization further can be offered. 

[0037] According to invention indicated to claim 2, if a magnetic coating is applied to said printed circuit board, said 
magnetic means is flat and can acquire the magnetic means by which magnetism is powerful. Moreover, according to 
invention indicated to claim 4, spreading of this magnetic coating can acquire said magnetic means cheaply efficient 
by forming by silk print processes, after etching said coil of said printed circuit board, or the conductor pattern of the 
electrical circuit of the clamp face of said commutator. 

[0038] Or according to invention indicated to claim 4, by carrying out magnetic metal plating to the conductor patter 
of said printed circuit board, said magnetic means is flat and can acquire the magnetic means by which magnetism is 
powerful. Moreover, according to invention indicated to claim 5, this magnetic metal plating can acquire said magne 
means cheaply efficiently by forming by magnetic metal plating, after etching the conductor pattern or the other 
conductor pattern of an electrical circuit of said coil of said printed circuit board, or said commutator. [ of the clamp 
face ] 

[0039] Moreover, the magnet which according to invention indicated to claim 6 equipped the flat mold coreless moto 
with Rota given in any 1 term of claim 1 thru/or claim 5, and was made to counter this Rota through an opening, If 
power is supplied to this Rota in slide contact with housing supported for said Rota, enabling a free revolution, and t 
commutator arranged as said a part of Rota, though the consumed electric current is small, the flat mold coreless mo 
which has high power and high-reliability and which fitted thin shape-ization further can be offered. 



(19)H*BH$HF/f (JP) (12) & ^ jft Q ^ (A) (11)*$?W»&W«* 

#182003-259618 
(P2003-259618A) 

(43)&»B ¥dcl5¥9^12HO003.9.12) 



(51)Inta 7 
H0 2K 23/58 
1/02 
23/04 

KUB 19/20 



FI 

H0 2K 23/58 
1/02 
23/04 
G 1 1 B 19/20 



A 5D109 
A 5H002 
5H6 2 3 

D 





&R2002-51154(P2002-51154) 


(7DHHA 000220125 








(zooms 


^^14^2^270(2002.2.27) 


»«iao'»wiiiB»ffinr238»B 
























CT2)fSW& #± 


















F^— A(#5» 3)109 BA12 BA17 BA19 BA28 






5B0O2 AAD9 AB07 AC04 






5HG23 BB06 GG13 0G17 GC28 HH04 






BH06 HH09 JJ03 LL09 LL10 



64) B»BO*#] P-^«BSt-t©n-^«jfi&a*aArSHsraia7l^x^-^ 



(57) imm 

huh u-ftzmmnwmff-Eitts-i. mm 

5. 

oyy-ms.5\t. mmmtiw-y t*mitz&m 

9 b *0)t&kim%7 b t 1 0*W3*U 5gfc-£ 




9 7b 10 1 



1 mm 

2 a'f^ 

S T- * 

7 a, 7 b »g 



8 
9 

10 3« 

1 1 ^5 5' 

12 /7J"<-^ 

13 9-K« 
U ¥EB 



1 

TUXt-fW-fimtz&^X^ 

•etc fc i&kt-r&mmzTUA^-fou-m 

it. 

[H*«2] i5reatt#att. i5iE7-yyb»gfc« 

[|f*«6] IB^17!iMlir^5<OVv?*u&>i5gfc: 

[0001] 
[0002] 

mTmmfczn. zyz&mtmLmxzzxoiz. 

[0 0 03] Z(0£o%3TUX*-f*m&?&a- 
h^4>M3gfc-£*t-e*lffig Lfca-f )Vb 

5 A f-? fc *smwtS5^#--& t fc cry 

y bW6&Ss+7 ht^LTM?ftTV*. =5rii. 



(2) ^2003-259618 

2 

[0004] — jr. ^oarwt-^WN^y'y^ 

^£#8 Lfc77 5^-* £i» LT?g)S§ 
10 [000 5] tm<0£ 0£BftL2tl&v-? 0)^*7 b 

^^rcxr-^-e^-yhfer^L. tJt-e<03 5 

[0006] ckoJ: d tzm^ii^^rux^-^t. 

20 ^vvo"c. *-?g#<oB«Mfe3aa£#*rr. 
mm*to®vxmii£*>\ 

[0007] ZZfJj&b LX. a-4H>cr>-y—xm<7)VM 
[0008] 

30 [3&B&^febJ:3fcrSIiSI] U*»L=W^ 

[0009] ^CT. *^liroa«^^J!?^tT. 
[0010] 

mm i fcismofSBJioJ: a r y y bsg^n 

izig&LizmmzTisx^-fcozi-fm&tzts^ 
x. mi34>i>£ttftLxmmii&-?7*vbizftm 

w&t. %izm£v-?tzffljfa<7ff'E#tt5--rzzb 
50 xm&xzz.. 



3 

[ooii] mm&&Mi. mm2 izgmmmn 
[0012] &&v>i4. tasatt^gji. w$m4izm 

[00 13] tfc. S««6fcM^BBco«I:pfc:. a 

sm 1 j!>^M ^ j a 5<ov^*^ 1 m£sm<?)u-9 

b. W£v-9*mkm!Z$&?h>^i'>7t. ffi 
[00 14] 

imic?mk<mm] act. #^j§»i«fc?)jg®£0ffi 

t:fi!oTitWS. 01J4. *%B3^1WHttc7«g® 
M0T&S . 0 1 tctJUT . SfB§ 1 IZ^-fr KSfufc 

2fc3 5jtx-^3<0«^W^«. 3^f^2i:3Si 
x-? 3<0Sfc^tt^*ifc7-'J>h»g5S-^LTfft» 
tit. Z\<D70>hm9£.5\t. SBtg*^-yt* 

5tf)«tttf>f*4tt. ^3*cOV^.y h 9 IzXf&tZQM 

[0015] —Sr. # -yrtfcoiFP^-^ 6<o s FBSB 

Stress . zny^iry h 8tf>JSg2rifijfc'J >^«<o 

i¥47/*7 h 9 fc*<D+3fefc«ig7 b fcS«l 0# 

®t$*u jgfc-e^js+ifcKr^^i l^sssutT' 

1 2*WS<tXir-^*qg«$flT^S. 
[0016] ffisi<D£ o tmStuto-^<7)>-r 7 h 
4J4. ^f-^if7a, 7bfc=S«10fc:3fcfc$ 
*l. -e^3>f^2{±^V^TX7 i -^^'?^ y V9 

2£iSlt&*t*::>*7>'l lbfgmU zwfyi/l 1<0 
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[0017] £<Ok? fclfjfcSftfclFPI^ TWX*- 
^fcfcWC. 7*yyha«5{i*%BBt«l»mtt$r^rL 
TV^"C^t:V^ yb9tC®5!§tt. >-*7h4{4 

^«l0*t&Jfcl*l*^* (^ff) tflniMvo**. 
[0018] 0214. HiwyvMHK5*>si»&K 

9Hfct><0-C&!>. 02fc33Wt^ TUyhSS5<7)3 
-f;U^^H5a{Cli. 34 Jk2 

10 Xf-^W/* -y h 9 t®?|$ixSSaiOaEttM 
[0019] ^OBM&tmL x**^fitllg. df'Jxx 

2 («S"C^-) <?X:-9bLX<r>®1iiY>V9<r8mz 

zmfiztix^z. 

20 [0020] 2r£. H^lSffi^nT^Xt-^tcfev^ 

tiTV^S. —Sr. a-*<034/H4. f2B95tPBg££«l 
tzm>iiXis*)Hmt&~?y*-y hfc#LT(4S*T»ltf> 

^i^offifflfc J: 0 HH£ HA'? £m&& tf)l4Sfiri6] 
<50^ft3ST&&. Hte. H2coiU!Kh;^olfeit^- 
^s^A{c5^P3^3-f ;w 2<ofiWrtrifii^MRa5 

30 [0021] ^fenS J L7 l -^3<?^HHfct>^gtO 

<7>~®bx)i'*-)i'5 dtzximmztix^z. tt? 
»jyh«R5«±. 3 4 >v2<n>&w&m<n>®mm<7> 
mmxLs eim.ift>tix\*h. 
[ o o 2 2 1 03ii. a i ory yh^m^wmmti^ 

40 h®R2^2mif^(ci5ftslno:fil[H^-4yfr«^mc 

(#-f a6«B»t«lTV^. (03 ( a) ) 

&>mifr*?-y5bZmffi-&. (03 (b) ) 

[0023] <xt. mmmBcr>fm<mi^^~y 5 

b S-^5i$*Sx;^-;l'5 dffl<o?Lt5±tX3-f /H&i 
(4MSW>fL 5 e S^^ft . ZO&XJUft-lU 5 d <7>^Jg^ 
•y^fJllIi&fTd. (03 (c) ) 

50 ft^fc-crat. ^ftf^a^^-rs. wmmmm 
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IXdtzzaxmxftoZttfXZh. (03 (d) ) 
£ff3. (03 (e) ) 

[00 24] Sat:. *i*3LE£7>tT*>St£fc. JtfFW 
££v*l 3 tzrvx-fh Jniarc. c:fU±T y > hSS 10 

mmmtzr y y hg«5 trsssarB j: *)®« nzm- 

i><7>?S>6. (03 (f ) ) 

[0025] mj&oTMt-mzwmLitt <?>T 

[0 0 2 6] 04. 05i3itf06li. 01<t>o-?co 
T. 7-y>-ha«5<Da-</K^^ia5affli^«c/^ 

-y5btc3>f^2o?iaja5^Baft«-ts. a 

3. ifc. &9tttffca^/W2;m&^J:ofcS!tftBn 

[0 0 2 7liKfc:. 0 Stride. aj>V2*$m 

^^^^^Gt^Ai:S^iJtfc:^i^-5Lh-4___ 
<*>I39±tf>G3&4a«<D3g&4b£. SM§jaBB&Stf>* 

^a<o^hr^Gfc-ec7)«s^a»3T$r«w>. a-r 
^2^H^fi§i§'r^-/PK-rs. 

[00 28] HC. 06{cjjr$\i:5fc. WBlTt-A' 

b(cn$^x-:5'3<94'*3l£ffiAU 7UyhSK5 40 
On 5 *-r-* 3 ^D^ffiffl^^^- ( £ iTIU* 
fc0^L&v>> fc£W}§i^3a£¥fflfl*H-S. «t 

o^Hfisrrs 9. ryyfsseftfct^p 

[0029] ZCDXolZffi&ZtiJZZi-?^ roifroil 

tf®l,zMh&Zt£%t). 5/*7MS*lK7blcJfA 
$ftSffltf>388?4 bJi&fc^fcU Ofr&ftti&tiJ: itz 
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[ 0 0 3 0 ] =Sri3. &3fcFnfc E tmtiMWJ iVXb 
Mj£tf>«ttMf*£07CD¥H0<9±d 

7yyb^i5<on$*x-*3coJRffiBi5f 

fcm^l?BJ^^15c£LT&J:<r\. 5gfc. «IO 
flttHtflliT'yyMHKl 5<OMHfwiTfpUfet^ffl 

[0031] 08<o i Fffl0tc^-«J:3t:. ryy 
b<OJ:dfc:«8rCiSv«^Atf>5<ri:tc:*S* { . 

<^Kt^*rfr-cneffifi<^5S2 5 c zmmixtf 
[0032] 09t±. ^m&^cnmtemmiz&h 

fctJWt. ryvh««3 5<03>f/P2<^l*ffi3 5a 

^«MHBSc^ft/s*^-> 3 5 b fc „ m&t<rmvv^ 

flc/s*^-y3 5g{iltffiSS3 5hK:o^-5TtJ0. « 
f*y\-*-y3 5bfc«ktf3 5g£;(no:&. mS3 5h£ 

^ ydf«St LTSM^^^->-3 5 gfcBHfefc 
aEtt^S^-^Jl. «tX-y^fc'T0 

1 e&t?£v;'*y h 9fc«^a?i3tLS^tt^LT 
v^sco-c® 1 a9ena&B£H t Jt 3 (cry ybs«3 

. aft^%tc7^_^k9_qR9L&h^j g2 h 4 ti iM. 

[0033] *is. 0io<vFffi0co«t5tc. ry^h 

WS.A 503* J L-r-^30SX#H4 5ffc. «^E» 

^w-5StMv-y4 5 b twm<m&>v-y 
As&zmmm.K. znwm<m&>w-y45 

tJ. SH^^fr/^-^4 5 gli. ^SS54 5 i 1 4 
5 j £^fGM*±T*£#7-y y h«S4 5 <TfiV&&(h 

il-'PffU -e^36SSS4 5 i fc 4 5 j v ^r«0«S4 
5hto^T, H«a<^iOs WtftBU ■y^rJWIfcS 

fit. ®&e>£olz. Z_ff)W&*~/*te7Vyh 

[0 0 34] JjLhOfiB3{i, ^O^S^-^S-fflV^ 

xu-9£&m~&m&*wmLtiff. mjivstmnz 
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MfiS^ffc>^-y?>-&fc S*-r-? 

v y hm£<7m#>*?->(o-®T$>&<?)-cm try y 

[00 3 5] tfc. BU^Lt^x'y^OlijSJi. ir- 

Y*^rfhm$i<r>{>cr>Thhif. 'Wisyymm- 10 

[00361 

tim^xtm. Tvy bmz.0M®izzti?ti&WL t 

LTES3ftSv^*»/hfc#i^£:ryyb£«tf>ft 20 
a«ft*l»l#^$*S«tt#g*»«rWi»f. Strata 

[0037] fiaBEHrfgWL fftS«2 fc£©LfcffcBJi 
fcriSfc. 1a£Tyyh^wattiiftmfl^Si:¥ 

y y h»R«DI5S3>f ^ifcttlMEa $ a^-^cojro 
ttttW^^8c^^\-?-y£x?f-y^&fc:s^ 30 

[0 0 3 8] msm&mi. mm4im 
mtti^m^xht. Watrvyvw&vmwtw-y 

*. ttt*tiim<mi*>*?-y s-x . y ^ 
ymizem&mx >y^t«t o^js^-s £ 1 1 a o mis 40 

[0039] ^ mcm6tzmiLtemnzk& 
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tfbTttfiSHttrV^/hfc. lyfBo-?£[lHgg£ 

[01 1 *mi<mi<vm&<mm£iiatttT\'X : £: 
[02 ] 0 1 tcuttsry y hKR^^r¥BB0T*> 
[03]0i ttiftsry y bS«^SiSra*iiW 

[04 ] 0 1 fcfeftS o-*<9fi£#|f fcRBJftStf*! 
Sffi0-Cfc6. 

[05101 fctsits o-?<ofii#l«£§i<5rfS#»? 

*l«0?*S. 

[06] 01fc£ttSo-?«Offl£#J«£i^S^ 
IM80-C&S. 

[07] 0i^»tSTyyb»R<^gg^w-a7- 
yyhSSWiii0Tfcs. 

[08 1 0 1 £&»?s7y y baso^£§P5§?-6:r 
yyhsscwratrfcs 

[09] *^^2c0HS£^©t«-S.ry yVWSL 

[0io] 09t^-ryyf««w^^iiW-ST 
yyh««WBii0c&s. 

1 @Bg 

2 

3 3Slf-? 

4 y-v^h 

5 ryyhfflg 

6 

7a, 7b MS 

8 /7^7h 

9 7/*7h 

10 is 
1 1 

12 77*s<-X 

13 y-HS 

14 *m 
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